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5 y h/N^wU^V 7.7\y( ±\ZWW&MV>7 L/-A^t5fc4&OSaT*$o 

mmmmn<D7\s-i±&&m?ztcMzmtt^-v-mmmn*femtTz> 

ysmtTZj&mt e izm? z. t zmmt t 1 \z%m.oyfiik« 

3. mmx^-^mmMizmmL. ysmmizmizx^— v^m^-er^m 

mz^-v^mmM*7£mtT2>T&m (Dt&jmz. nciex^— ytpmnm* 
^itT^mt e izm? z> z. t *w Witt zn&m i k§b«o;£5£ 0 

4. &m&7 jl-x71s- \- £K1&iiiM&ftt*^?Z>7 *-x7ls- 



^n^tit>mt^7.^-+)-cD7 x-7®mm±izmw.-£tiz>7n-xwM%:mTz> 
mz7JL-7mm*mmT%nm/^7mmw£zm?%zt*&®£-?2>7 ; ? 
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o 

x y sma^fia BdmLiammwtmm u £ sasam 2 ox * v?ma# mib±s§ 
/ *x»5Stt£ jg» u « fciuiBm 2 o mnta&fire&si' ^«jfi»^»»-r « 

8. BulBSiiM , Xffl5tW^^n^^>7 1 >+t^^eic^r^^<h^ 

«iM*!ii^?6KWU 85SBfi'JS«3i«:^BaiE^»as«5fitt:s tufSmTOfcil*! 

1 0. sagBaVT^thtfiaffi^AX^^ 
3C£«4#SS£-r*S8^8KK«©7^y h/^T-<X7K, 
1 1. iaiB:3Vx>+hbSfafB£i§A-;*^£^ 
£#«£-rSS8:KJ18l«:|Be<7>:7^V h/^)l/7^7Wo 
1 2. BUlB/\*X«3t#*\ 
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1 3 . suia=i v^v? #MiBW£/cui, iuisfftmif x h g ymmzmmy 

i^, taK©®2©»*M#tuSB#&^ 

1 4. MIB^2^B14M^BulB^x-X^U-hrt^lciBS^n^^<h^if# 

^— 9-^buibx^— 9-©7 jL-xmm.M±izmm-$n%7 i-xmtts c 

^bT^l/S-?^* 

iuIB^b7 7 ;U=-'7AP , 3^itTtn^M<b^PAi:, 
lulB^b^l/^^^Art^^nsiHb^^Vt^WU buIBT^— 9-**** 

1 7. lulB7x^— &3 2%<DMlb7 7 ;l/5z:'7^£, !^6 4%fl)^ 

1 8. 1 o o Eo^g^^siwMwrsw^eftsct^ia^-r^^^ 
1 9. tuiBx^— o o £o~8 o o Eoomm ^mmm^^-r^wm 
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2 0. fiulHX^— 0 0 £0~7 5 0 fOfDEHtCS^SIli^&^f^Wife 
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*mmts 77 7 h/\^;l/rVX7K©7i-X7°l/-hTO<!:A , 7'77° 

77 7hM^i (CRT) .-r-rxyu-m. «eR©«fRlkf-ixS: (deflect 
ed4>eam)CRT7^V X^U^K^LTT^&ZX^ KJ±(^J^«1 0 : 1 % IE 

Kx = «y £ £ V- Ks&lHi^Pt*!^ «£ 3 Um^co^i U XlcJ; y §§£2r-t±£> £ £ 
tf?**, *Wtffl»7?lix 777h/\^;l/CRTxVX7°U'r^ 77?h/^ 

7 7 7°U- h«)t#<h£<i;iTfct>> 7i-77U- hSHfittt/tv^yV- h 
tt!di«£Wi7fc&as*flsk T&tol5^£MHl7U ^nb^X7°^'©77 
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mmfi*mx.Tisv, ^i^wEomm^h^^o x^-v-i o i -1 04 

1 - 1 OStjv^— 9- 1 0 1 - 1 0 4 It. W7K?2>V> : £E$)t LTl^7ci6x ^ 

5^ 3f tl ^ 75" Fr] #1$! 7*" tl § o 

g2BHi, nime>i&2-2iz%i^rc&tc7 : 7>y hnW-rX7L-n 0 0 
©BrflBHTfcS. H2|IKi7i-X:/U-h2 1 &tf3G»ffl«3H*2 2 ZffiXZ 
7i-X7l/- \-mmW2 0. /^^7U-h3 1 Rtfll^fifcttittji'ftS 2£«i 
a.^/tv^U— htlia^*3 OMtftuX^— +t 1 0 1 -tfrntto ytWLitiM&fc 2 
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— 1 0 aCDfT^ll^-^o 
±IB^J;3^ «dFttm*?1 a-1 OaOfilt. SN^T £ Sifter 1 - 1 OK 

fc^T«^«?ttai-r*o tt?Sfdti^?i a-i o afrzt&m-snzwttmm 

^-•y i o 1 tc«a-rs«SLLfc«?o!>x*/u^-tts x^-- ? 1 o i #6*? 
«»srrs^t©-i-»^*ftx^;u^-Ta&ys ^-tucfcyx^— tn o i © 

x^-tn o i icing LTiBs^n^ffi^ai*? («*ar«?«ta*? i o 

$g^s x^- tM o i izm&i?zmm?T mz-immfti o) « s nfcTzn? 

iK5t±flKJi.*.S«fc5U:&£, •tttfJ**ifcit?flHi^tcflllRl"r*^tT»t»s X-< 
-+M 0 1 l«:|8& 

msmzz v s x^-tymm^m^m^Wfm^m^^^Tizim^^^iz 
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^LTIHB^n^X^-^^^ (2) X*-*RIW**fciraLTE«* 
n ^ x ^_^- ffi ^i^ fttflz (3) X^-^m^EKB$&LTIEM*ftSX 

^- tt*i4«isE7?»«o x^-y-mmmmz. 7%mmiz, ^mizm^^Mz 
yom-£*m 4 %izmm?z> z. t iz£ y % x^--* £ 

tl 6 4 %St>' 3 2 

»14X h 'J y 7±WE«S*i*«tt/tXJiK«fc yjgja;*ft*. Mf£M7JIte 
£7 x -71I(:8lHJti^. 
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■Jtomizmm&yis- h^m-y^^tiz^vy^y hA^;i/f-rx7K©rt 

'fCDBrBilllT'&Sc, 
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mi omit. ^mMo^mmmiz^tc^mx^-v-j^iz^^tx^m 
/^i/f-fxyK o>±fflflai®a>«l semi? z>° 

mi'5Ht±. E1 4EW>«1 5-1 5 ^7fc v oT^.fcmi 41110)77 7 h/\°^;U 
mi 6Htiv mi 4g|CD^1 6-1 etC^oT^fcmi 4111^77 7 h/\°^U 

mi 8mi*s mi 71110777 h/^i/f-rx^^'i^vTiL^iii:*^ 



mm&i s&ihz. mwvki 1 0120 .cm%j:»j«^fiCi*^t 
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m? nn.mmmvkttmte. ( a ) tmm& i n • cm£ u <gi^m 

(b) fi^tf 1 ~ 1 O 12 Q • cm®ig&rt££%S2[tt&Hn; 
TSmm.'&mmXVIl^X (filled glass) *^t?c 

/^iUx-r x^u-f 3 o o<D%mm~£$>z>o hm^UtVxt/u-t 3 o o 

<DlEl^*ft£HP:ttte. 7i-X^b- h*tit<*3 2 0. M'^^b- h*!j£#:3 
3 0tma^Tlt3 5 1 3 5 2£ffi5.3„ 7i-X^U- M13£#3 2 0 
tt. lS«*6lltt^7X7i-7^U- h 3 2 1 &im»aj«jttf:3 2 2^ 

14/W*?U-h3 3 1&tfW?tttfi«3fitt:3 3 2*«A*o 7i-X7b- h 
«ig#3 2 O&tm^^U- h*t5§#3 3 Oli, itS^A^I&] i: < T2> 1 99 3 
2 2 BtbSJPOCurtinHtCcfc^ l"Flat Panel display with Ceramic Backpl 

atej ti^z-r nisommmmftmnoa/oa 1,91 3^. &m 995 
^3/3 1 6a^n©pcTirAm x i wo 9 5/0 7 5 4 3 icmmKSB©* 

1 oa>£Jfc0ra±* 9-3 5 1 3 5 2t*jl^#«IWb»*^fc-b^ 
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-■9-3 5 1 stf 3 5 2 it % mmm±im^n^>m%mii.^(D9i&^m^ 
mmA&miKT&^ftM&i 995^3/33 1 aftm&schmidmzkz rs P 

acer Structure for Use in Flat Panel Displays and Methods for Forming Sa 
mej t^?Z'n>)U(DXm&Wfftm&0 8/4 1 4, 4 0 8§Mmci 9 9 5^ 
7M 2 0 aitiliS£>Spindtl?tC<J:£> Tstructure and Operation of High Voltage 
Supportsj t^5$<< h;UO3Ka^ffFaJS^0 8/5 0 5, 8 4 1 ^iCfiWCfE 

-r fi«3 01-31 i izmmmzftmztiZo §f^x7n'M3 01-31 

1 te, 3tittttJ*36f*3 2 2©S*JES-r*3te»a*«3 O I a -3 1 1 a&lflztt 

i«cffi«3S#3 3 2 ©»is-r sw^&w^ia 3 on-31 1 b*fii*.3o ^fts* 

ft£i&3 0 1 a - 3 1 1 aits 7^-tf3 5 1 RtF3 5 2 lZ.&9\teW&.T 2> 1 O 

aafi«3oib 

- 3 1 1 b li. 1 osEL^ti^nJ-^^m^lU^^T^^i^-^o ^ftfflfiJSE 
3 0 1 a - 3 1 1 a tt s ftfSlT£>m™ai«IisE3 0 1 b - 3 1 1 bttTZo 

SB«*n*£S6flra±. 77 7 h/(*il/f 7^l/-f 3 0 OOlXIt 12. 
5=;U (ftO. 3 2mm) <D&y? (mm) ^*Tt£jb\ fflKOfcfy^^RrifeT 

^-nii^^^fflrt^^^t^^^^-Bn^o x^35iM3 5 

2teu 3 7 5 =/U (ft 9. 5 3mm) ©«73 IrHHW*^ SlHcM^J 

t^o ^oTs 3 0{®<D@iS*T#X^--t3 5 1 <hX^-+t3 5 2£<J>mz&6. 

TZ>o 77-y h/\°^l/x'r77K3 0 0())f6a)7^-^ (laSH*?*) tattle 

mmznzo y^y hAW^xyK 300^ m^it 4 8 oi«*T*«*. 

SCttfWSo 9" 3 5 1 &U3 5 2tift2. 25=;U (ftO. 06mm 

) ©f^TL ft5 0=;l/ (ftl. 27mm) (Dl*Ht5-tt5. ^£D$S^ 
7i-X7U- r-#!3H*3 2 0i:/\*7^7l/- r-«36#3 3 0 <b<DF^DR3PItift 
5 0 =;U (ft 1 . 2 7 mm) Tfc^o ft 5 k V<DW4iLmtj\ W^WLitiffi&i* 3 3 
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2 £3ftttajfli3S<* 322 t&rsTun-znz. 

f^X7KfJl3 0 3Stf3 0 4liX^-+f3 5 1 lcR*gLTIBil*tU =r 
-f7^K«a3 0 8ZfetF3 0 9 liX-^-— 3 5 2 KBHgLTEK* n* c fto 
TxV X7b-T^ilE3 0 3. 3 0 4. 3 0 8MtHC3 0 9li. £ftJ-XP$X^-tJ- 
BHSIH«t if tdfti*. ttffl*?®fi^B] 3 4 0 ©^iRUcjfi^jgtt-fk**!* 
«fc©i:«m-r*«^^ 7^-itRSHBtt3 0 3, 3 0 4. 3 0 8itfl:3 0 9 
li. X^— 9-3 5 1M3 5 2tcTO^«»*n«J£*^: LT. «?ttHJ*?lc 

fr*TO«fc3tC»*n*. 3=fcx 9UISHKtt3 0 3* 3 0 4, 308M 

IftJi 3 o 9 li. «?&aj3R?©trtf^ep 3 4 0 ©^iSKJE&TSttfbTirft 

S ! fc©i:<E^t"«%&^s X<-\-+t3 5 1 &tf3 5 2lc«?ff#*8t;*'ft«*£JR<!: 

fBtt*n*Hffi«OT*t*. 9"B8£««3 0 3, 304. 3 0 8llft 3 

0 9 I*. 3 5 1 -3 5 2 icKJg UrES^n* 1 Os&lMi 2 OtDSj^T 

^-d^^o $l*-l£. &Xs<—Vm&mM3 0 3, 3 0 4. 3 0 81^:309^ 
2 -DOmmfi&ffiZ-Zm^iat. 9m&mn3 03a, 304a, 3 0 8 a Mtf 

iz 3 o 9 a w\ ^n^ni^oytmam^mx. w/sr sw^am^JS 3 o 3 

b, 304b, 308b MtHc 3 0 9 b li. ^ft^ftfcf J&f ^ 2 frCDm^Sfctii* 

«?ttffl1K«3 03 b, 304b, 308 bMmc 3 0 9 b fl^tt-fl^ft^ «»1 
^, MJ^-r^WLiiimM3 03 a, 304 a, 308 aMm:3 0 9 afre>H.£L 
tZn^fc&Z*^— 9" 3 5 1 &tf 3 5 2<£>3#mi±. ^L<li&l\ Cftli. t'c 
fiftt!3^±5E3 03a, 304a, 308a MlKc 3 0 9a BiKSLT^m?^ X 
^— 9-3 51M3 5 2CDa±gPlCJt^Wjfi^Lfc CTft*)-6^ttai«3fitt:3 2 
2ttifitf» X^-^3 5 1&tf3 5 2lCffi^f £<£5lC&£fc#>T££ 0 £<D^ 

jr. ^ne©«?i-J:^»A*n^m^ii7 , c^ai^it^3 2 2ics^i^ai*n 
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jVx^U'f ^M3 o 2. 3 0 5s 3 o 7Mt>Hc3 1 oti. ^n-rnx^— -y- 

H»53 0 3, 304. 3 0 8MlftC3 0 9tC^LTiBM*tl^c xVT^y 
U-T^isE3 0 2. 3 0 5. 3 0 7Mt>^3 1 0&. ^ttJfcT^m^fifctii^atfT 
lCj:UJIII^m^»fttl*n^0t. X^-+t3 5 1 St>'3 5 2^T^S^U^HC 

0 2. 3 0 5. 3 0 7iW:3 1 01*. l.X^X^-^«TiisE<hPf tfn^o 
-^^Ifl3 02. 305. 307. Mt> ^ 3 1 Ote. jtfJST^ftSfcai^ilE 3 

0 2 a. 

305a. 3 0 7 a Rl>'3 1 0 a . Mmc^T£m?&m^lii£3 0 2 b. 3 0 
5 b. 3 0 7 bMt^tC3 1 0 b*mX2> 0 iBK^ft^fi&tflJTHi. 
m^ilE3 0 2. 3 0 5. 3 0 7MlBt3 1 Ote. y^mt^X^-- i tm^M3 O 
3. 3 0 4. 3 0 8Mmc3 0 9lC|^igLTiB«^n^3OA^5O(Dil*^ 
«?t*o =&X^-+fHS|^iaE3 0 3. 3 0 4. 3 0 8tm:3 0 9^5 

mmmfizmz-zm^ yn&i&mt$3 02a. 305a. 307 a mmz 3 1 

2 b. 3 0 5 b. 3 0 7 bMm^3 1 0 bti. ^n^n5-Pc7)^r^11^tli 
^^>^(7)^^m*. X^— «t^«^3 0 2. 3 0 5. 3 0 7. MtKC 3 

1 o iz^znzwmfii*. ^nmmm^ 322 tm^mmmmw 332 ^©f^© 
sgH£D^j5. 5~i. 5^<Dmmmz^mmmfx^-^3 5 ist?3 5 2^ 

xVX7U^i^3 0 1 liX^-+^SHilE3 0 2 UHSj&LTIBSSn. 5=* 

x^u-<^±€3 o 6it7s^-^mmm3 05^307 t^Kiam^tu 

^IHP 1 1 [U^-^wiii3 1 OtcmjgLTiBffi^n^o 7-fX7 

[s-<WM3 01.30 6 Mm;: 3 1 1 ii. nm-r^m^mamTomz^ yt? 
sjtJb^n^^^. 3 5isi>"3 5 2«L<^«s-e*cfc3&s?£ifc 

SLL55:^il^T^<i^^cl:a^)liR*ti^, 0 -T^to^. X7WPJsE3 0 1 

.30 6tm:3 1 1 p«gtDii*^m?fi5.ai-r^«i:#. Mi^-r^^ai^3 o 
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la. 3 0 6 aM^3 1 1 afrSMtSiftt, 3 5 1 &tf3 5 2 

KHitMftl/'tN aElS±clft6<D7A-- 9-^?MLTt,X^-+f 3 5 1 SO' 3 
5 2?IL<^ti:«Ci(m\ «*3 0K 3 0 6imc3 1 Hi. JW» 

IBtt^ft^ffifllTWu SX^-+f*14^3 OK 3 0 6MOK3 1 1 1tm 

s—jmrnfiftrcifx^—y-s s i so 3 5 2A^s«i^iaicPWi*tiSo &^>t 

% 9-*14^ilE3 0 K 3 0 6, MlKc 3 1 1 It, WfoTZX^-ymm 

SIts£3 0 2, 3 0 5. 3 0 7MH3 1 0 tdg&LTIBM^n^ 1 6~2 21© 

mm'n*ffi*-z>o ^x^-ytptemms o k 3 0 6Mmc3 1 1 am 6®*?? 
zMTLzm^ y£&mw&3-o 1 a. 3 0 6aim:3 1 1 a^n^m 6{® 

©#»WJR?<D^«p;*.* je t: ^-r51?Ml3 0 lb, 3 0 6 bMtf 

C3 1 i b*\ ^n^m 6{@cD^-r^m^ai^^T^ii^-^)TS^>3o 

fc*#J£©S*M01TW\ X^— 9-4«14tS«3 0 1,30 6Mt>Hc3 1 1 ftte-g- 
StlSiiiiR^i. 3^»m«tit<*3 2 2 <!:WFifcajai3fi<*3 3 2 £(D|ffl<Dffi»0 1 
. 5fgJ:y**^ffi«/£lt^— 13 5 1 SO 3 5 2frS»PSLTEB;*-*iS@i 

ocDHJfe^J^oTs W^fifeHti^isE 3 0 1 b - 3 1 1 btiJ-XTKIS 
tt*ti«IW^7S14^b*n«o =&m^SfttS^s23 0 I b-3 1 1 b^FWcfcl^ 
T. W?ttm*?©S t*^H3 3 4 o (16313) ^^ u^n^^iRjlclii^tt-fb 

i/Ts^lx (row addressing system) tCcfc U ftHSl^'tl^o 
£*\ «?»afS«3 0 1 b©W?&ffiJ!Wdu X^— 9-*tttSlSE3 0 1 Kfc 

^-•9-3 5 1 itmmizit&nLrzi\ xiz s w^wutimms o 3 bM3 0 4 b 

cD«^tti^A\ Xl—Vm&m&Z 0 3&tF3 0 4rt^fc^Tli^>S14-fk* 
ft3„ X^-"t3 5 1 It. m^WLiiimns 0 3 bM3 0 4 bTb^tt-fb^tlfcBf 
j£T'l*ffiffiU:te1MLT^£l*fca&s ^3 0 3 bM3 0 4 b fremiti 7*-ft£> 
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61**1* E <fc&<^T£3fcSaiSiiSE3 0 3aM3 0 4 blzM?** ftfc<D& 

mmTit. *?ttma«3 o3b^ «?»ttnn«3 o 4 btc^TLT5sit<b* 

:^tC % mTO{ti^M3 0 2 bSI>'3 0 5 bCOm^l±l^ ; f : ^X^-+t^«^ilE 
3 0 2Stf3 0 5tCfc^T«l^Stt<b**l«o ltJ£©ltttflra4s m?&iti«« 
3 0 2 btt. W?»fflS3«3 0 5 bteSfcfrLTTSttfb**!*,, «?ttm«*3 0 
2 b&t>'3 0 5 b©7S1t'fbtCd;§m^X^--9-3 5 1 ±K«*»*n£<J:a 

0 3 bSt>'3 0 4 b*i«JiBi^a&14ib**i5l^jS*T'l«:l±»3ft**iSo 7^ 
>y h/^l/T-f77H' 30 0tf70H z<D'J 7 Ixy^ajajfiSfc^TSfcOi: 

(err*£, x^-^3 5 1 *\ m^wnamm 0 3 barn 0 4 b^jo^tt 

-fbSnS^STtcttW-rSfcttlE. &J1 4. 3ms e c <DBSIH*iW> N £o 

^■^m^»tti^3 0 6 b©«?tta*?^ X^-+^^14^isE3 0 6Kfc 
^T«S^S14-fb**i«o ±IB©J:dU:. *^tttiJfi«3 0 6b(OStt^bTt*. X 
^-+1-3 5 1 3 5 2l±«4£U:l±flS*L&l\, «?ttttii5«3 0 8 b 

STJ3 0 9 bO«^t±S^7b\ 9-BH»^«S3 0 8S7J3 0 9 Ulfc^TJH 

:*S14<b**l5o X^--t3 5 2 It. «?ttWfll«3 08 bM309 b#7§14 
<b*nfcBt^T^«lC^«LTl^^fcA6. C*lS©*a3 0 8 bM30 
9 b^6]Kai*n*«^i. ^L<^lR]*n*iI<b^:<x »JiSrS3tettttSiW«3 
0 8a 3 0 9 b lZ.mTZ> 0 

®?Sfctti^ilE3 07 bM308 b (DW^-WitiimttK X^-^Jwli 
i3 0 7M3 1 Otefc^TWKfcSttflS**!*. m>\ «?»ffi«ia3 0 7b& 
7J3 1 0 b^TSIt-fb^UTX^—^S 5 1 ±tcS*» 

**lfc«*5W\ *-<7>&W?ttmi8i«3 0 8 b&tf 3 0 9 b tf|lB&5Stt<b**l*B# 

®.m%3 1 1 lcfct^TIH^5S14<b*ti*o 

jb\ *^ficai^lSE3 0 1 b-3 1 1 b^LTBBK**iSO)«!:lRl«l^tg«!**i* 
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„ mmt LT, Stt<k©Mif*W:X^— »t*14ia«3 0 1 ©W?&aj«iJsS3 0 1 b 
KMU. ±ELfdGJ*JbWJ5I*ft*o X'*— tH»ig«i«3 0 3-304 

Stf3 0 8-3 0 9(Dm?fifcttifIiaE3 0 3 b-3 0 4 b&tf3 0 8 b-3 0 9 b 
*>\ -KBteStt<b*ft*Bfj53:Ttes X^— 9-3 5 1Stf3 5 2±0iltt, 

m^fifctti^HS 0 3 b, 3 0 4b. 3 0 8 b&ZflZ 3 0 9 b A N 6fiftm^n^« 
Mfeiil^*n^C:<h^<^-r^3 I c]KtllM^3 0 3 a N 304a, 308 
a MtfK 3 0 9a lz&fa-£tl2>tclsb. 7i-X7U~ h 3 2 1 Otfllg/BMKfc 
i^TSI^aFft^lHfttts X^— 9-3 5 1 St>'3 5 2K|g&T£B£^ : &5vr££ti 

W?fijE{±S^M3 0 1 b-3 1 1 b&, te<&£^tc£^T*?ttaj-r 

0 4, 3 0 0 9£>ffi : ?fifcajfIilE3 0 3 b, 3 04 b, 3 0 8 bMtflC 

3 0 9 bit. XI— *r%m.W&3 0 2, 3 0 5, 3 0 71^3 1 0£>m?SfcHfci 
^iHg3 02b, 3 0 5 b, 307 hMXlK 3 1 0 b <DySmt<DMmz^mt^ tl 

*«w©sua>iifi6fiy^seoTx 5 1 si? 3 5 2&, tm^Mi^mm 

mizisi^^^imm^n^o nmmmt. 1 ooeocfcu** 

L^<7>£LT£ii£ft, e:eiT«£0ti8. 8 5 x 1 d-" F/mtiif LL\ 3-6 
Ki^SlffiTO:, 4 0 0 £o~8 0 0 eo©ffiHF»9lt*S { fca)^:LT3£SI3'tl5o X 
^-+KDl!ia$3b^5'^^i:LT, 5 1 &153 5 2feM?Z>ftW% 

+i-3 5 3 5 2izwffitf&mzwm-$nz<D*:m<*z:tiz&v , x^-ti-nsi 

M3 0 3, 3 0 4, 3 0 8tm:3 0 9 om^fifctt^M 3 0 3 b, 304b 
, 3 08 b&mz3 0 9 btCcttlStaj^n^m^OiSfpJ^/J^k^tL^o £<£>^ 

mm<o 1 -D(Dmmmiz'&r>Ts y^y h/\^/br^x7K 3 0 oom^ai^ 

ttfihK H1 M1&MlzmmLT±iELtc£olzJ57£lz3s^r7£mti*ti2>o su 
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T i O2) % m\tT)^-Oh, (A I O2) mJ\,zmt<7UU (C r20a) 

^ 1 

mit^^> = 4. 0% 
^'fbT;u5^>>A= 3 2 . 0% 

flMfc^ OA =64.0% 

^r4/3 2/6 4j t<hWn^>o 4/3 2/6 4X^-m 120 

0~1 5 0 0 H zG>m&8C&to7 0 0 eo~7 5 0 co©R«**^f » ^rtltit 

> % 3 4. 4%<£>^b7 7 ;U5 -^AMU-Hce 4. 0%<E>M<b^nA*> N e>&£*fi$6 
HSftSX^-^tt, 1 OOHzT^ctfl OsoJbMI 1 HOOWW^'f 
o jft4%®l*fb^*V©ffl^£»£*"*E£fc«fcy- 7^-it3 5 1S 

^etc. 4/3 2/6 47^-+m, h/t^u^-f x^k^^jsl^ 

•To ftoT, ^b^*v©ffl^*tt4%te«ftTSc:£t;:«fcy* 7^-+mfF§ 
Riag«:ttH©*S[ffitn;iz:«j#*n«o $6^4/3 2/6 4^-m IkV 
~4 k V^Hl^tc^^mJE^fc^T 1 ~2. 2<7>®HrtK&£2:&Sfca3Jt£^ 

To 

1 -D<ommvit. 4/32/6 4 3.^-+ni. fie*a>#-;u5inc 
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& 2 





10 3. 7 g 




2 0 7. 3 g 




12. 9 g 


ButvarB76 


3 4 g 


Santicizerl50 


1 0 g 


K e 1 1 o x Z 3 Menahden oil 


0 . 6 5 g 




1 0 5 g 


h;vx> 


1 2 7 g 



Oio&mmTHts -tz^s^ie^^ mmzmmLtcv. mmmmmm* 



fi£3fc<7>:£5£lCj$^T. =;UKX^U-^ffl^Ts 6 0-1 2 0 /jidCOJP^^^ 
£ (setter) IZ^m^ti. *(DVJLJ\tfmM<D&mm**T&T*Qn.&mz/2: 

x/ \o[)#«m^^^M^n/cm. Bi£Ui<fc f *I^Bj5 ( 5 0 °C) 6 <i: U 
<£^B,£ (2 4°C) t^5-n^T^55o ^^i^WtCti6 0 0°C<7)^T 
^7T5. r>X/U*1 5 0 0°C<Dkf-^>MJgT 1 ~2BfP^M^n 
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Vvy[£Wl£lto2. 2 5=;U (l!)0. 0 6mm) , 5*2-T>^ (&J5. 1 cm 
) MtfKs* 5 0= Jb OKI 1 . 2 7 mm) ^^"T^o 

•r & ^ <h k<£ y syarr * £ £ *> t*#*o mt<? uAo&fezmbutzz t k& y 
h 2 <h 02 <h LTtptov>m£L&Mti*-&2> ztizx. oitiifs £ £ 

15 Ulteu ^^SU^HSIi^JlcSeoyc^^ •> h n^l^V X7UY5 0 0© 
*^»Jt*±IB^m2CDllWJ<»:3SS^feH±T. s£lS*5g2©^ 

T**— 9-5 0 1 -5 0 BtDcta^tlfc^X^-Wx 7i-X7 , U- h*ti£#5 
1 0<!:A7 77U-hlM5 1 1 ^ORBUHSKSnS. 0 
1 -5 0 31*. **i§M'X5 0 4lZ&mZnZ>>tflfo-TZ>7 i-Xti5 0 1 a- 5 
0 3 a=Hi7t£ 0 #7i-Xfg5 0 1 a - 5 0 3 a 7i-X7U~ h«5t 

#5 1 oti^y^y^-vmrn-Ws 1 i ^<7>raa><a»z:j5^T»js-r*x^— 9- 
501-503 <Dftmmm±izmwitti2>o jsi^x 5 0 4t*. x^—v 5 0 1 

-5 0 3(Dmfc£^>T>ytZ$}mmz1fe'£?2> 0 £fc*8iAX5 0 4liiT 
0DX^-+>"5 0 1 - 5 0 3 <Z>*TW5£#E-r*o #J*tf> 5 0 1 ICKH 

0 4lCcfcyX^-+t5 0 K 5 0 2. MlftC 5 0 3 (WK^is^n^TaD^ao 

cnt±x^— 9-5 o 1 ±tera*ft*wra*M^es£L^m*fcfcsr ( 
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m 

->*6 0 1 te, X^-W6 0 2, yjL-Xm®6 O 3 - 6 O 4MtftCX'y 
->'ii6 0 6 a, 606 bMO'lc 607 ^MpL^o 1 OOH^JTlix X^C— 9" 
*#6 0 2^2^HMJlC*5^TlBe^nfc4 / /3 2/6 4X^- t**W5 

6 0 3M6 0 4. MlK^X'y ~/®H6 06a, 6 0 6 bMt>'^6 0 7 lis T^U 
= -^AaELHi^^^^attW^e^^o 7I-X1H6 0 3S15I7-7 
11606a, 6 0 6 bMt/tc6 0 70^mi, ttiHA^IW] C < "T^IWI^JIO 
*H4#fFiiiJIimo 8/4 1 4, 4 0 8^^i¥^lClBK^n^o 

3? x— 6 0 3 %Of 6 0 4, MtF^X >y 606 a, 606b M.XfiZ 

6 0 7te, X^-+^6 0 1 K?p v oTmJE#*F&f!M-t£o 7^6 0 Hi£j2 
. 2 5= Jl/ G&O. 0 6mm) (DIS^T^WL, ^OMilli 5 0 = ;U (ttl. 2 7 
mm) (D^^^HttJt^LTffi^t^J^^/ctt, 7i-Xli6 0 3M6 
0 4fcfc, 7,^6 0 1 tCjg^mH^ : ?i5 : &lli^t-^fcA6t5:X^-+J-*<*6 02^ 

fSm. 6 0 5^1 yli 606at606bi: <Om\,Z&(±t 2> 0 IHRK 6 0 5 CD 
ttte. x >y 606a^i7 vMttfil 6 06b^b 

k^fe^n^ct ^ ^jURim^o ^^^©H^JT^, Fllil6 0 5 5 0 H 
;U 27mm) (Omw^mTZ* UTlz£ Uf¥*fflKfE©-r£<fc 3 x<y 
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•JW®6 0 6ali77 7 h/i*IlT*XZris*Oftn&M&te^(nMntfl&Wi%: 
t, Tc 6 U X -y -7m*S 6 0 6 b 14 7 x - xmH 603t £31/ ^'7 £ CDF^coa^iW 

^7EI14. 77 7 t-/^/l/T'fX7'K7 O O©±fl!iaS©SK0?S5. W, 
smit. I7M8-8l:^TSfc777 h/WU7VX7W7 0 0®»r 
$9i(t l7M9-9(:?pbTlfc777 h/\°*;l/x>77 
U-T 7 0 OcdHtSST^^o 77 7hA^Jl/r^77K7 0 0^ *t7 
01-707, 7i-X7U-hlM7 2 0, /^77U- h«3W*7 3 0. 
Jt>I/OTfi3t#7 2 3tetftf:ffil§!8!iti*7 2 4^5o 7i-X7U- Mfii 
W7 2 0 14, J6*147 x-XTV- h 7 2 1 &tf3fcttffl«ittt7 2 2 ZffiXZo 
t\v<7Zf\s- h»3fi#7 3 (Hi, /\>7 7U-h7 3 1 ROT?fi[ffi«36tt 7 3 

2:&<i3_;5o 

§B«* tl* **« 7 0 1 -707 it X^-V 601 (£ 6 HI 

) £FI— T^^o »7Hlc5t*tlS«fc3l^ X^-+^7 0 1 -7 0 7ti. 77>> 
h/^Ux^XT'U-f 7 0 O0)iiiJR?Ti:M5"J^ttaj*3i*7 2 2B8H:7k¥tu@ 
St^o ^Sta*3if*:7 2 21*. h/t^l/7-f77K7 0 0 £>*jtfgJSa 

®*iffl^-r«c £ii/^«3fii*7 2 3ttCOaKffla®* N 5«t73lRl^PiBt*tlS 
„ fl"JM«2M*7 2 414. ^»a«3iflE7 2 2 &tf*a§/ CMSfittt 7 2 3 *«t& IrJ 

0«fc/^77U- M!5t#7 3 OtOmiZlfc&tZo 7i-7 

7V-h«3g#7 2 0©^a*3tf*7 2 2«:. «ttfi7 2 2a, 7h'J7 
^7sg|37 2 2 bMtNcOTttJf 7 2 2 c *ffiz.2> 0 mW^M 7 2 2 c 14. ffiiJBti! 
it-* 7 2 4©ttffl*JM>*MJSteffll£U S3I7 4 0 ic^^tl^o ftilM'XliiS 
#7 2 3 14. *6»14X h 'J 7 77 2 3 a StfSMMt/fXJB 7 2 3 b*mX% 0 1 
^<£$tSfe0OT'l4. *fe#147 h U 7 77 2 3 a 14^7 h U y 7 7SB7 2 2 b <hPPtU: 
^n^ctU^ttX h'J7772 3 a( h7hU 7 77SP7 2 2 bO)jp 
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7 2 3 a &T>^ h l Jy<7 Xgfl 7 22 b 14*° IM 5 K«ISfr5»j3Mr*U £l 2 = ;U 
GftO. 0 5mm) Off* T£=rr£o * 6 KteiiteX h 'J v 7 7 2 3 a t4£) 5 
0—1 0 0 2 7 — 2. 54mm) (D^W^-T^o £/c#«1£Jf7 

2 2 cM 7 2 3 b^Wm^mmHE^X^^o mW&M7 2 2 c&tf 7 2 3 
b(DJlT*-l4, fgfftttX h l J'>7 , 7 2 3 aRtfT h U v?7.W>7 2 2 b <DJS£ Kit 
^TMlTtio mm&X h'J7772 3a h 'J y * XSP 7 2 2b #«fc 

fflcmzzmTzrcto. mm^M7 1 1 cm$7 2 3 bii7i-x7u- h 7 2 

TfrSPIUffiKteffillTJrtU ^ntJlJ:t)*mi4^7 2 2cmf7 2 3btX^- 

+t 7 0 1 - 7 0 7 ^F^&fti^^tc-r^ 

m8m*^M-$-2>£s X^— 9-7 0 714. *ft7 5 7, 17^117 

6 7 a, 7 67 bim:7 6 8, 7i-7f®7 7 7SI>7 7 8, im:Fli7 

5 5 ^tntammw 722 <d«si4j§ 7 2 2 c # x 7 6 7 a iz 

gfellU &alAX«3fi<*:7 2 3 (Dmn&J UI 7 2 3 bi^l7i> , ll7 6 7 b IZ 
&fcfcLs £ h 7 3 0O«?Kl±ifll3fii*7 3 2<DX>y 2?M7 6 
8lEig»r5«fc-5^ X^— <*7 0 7t47x-X^U- MI3ttt7 2 0«bA>7 
7U- h*!5i#7 3 0 <h£DF^tC^?n^ 0 H»7 5 5l4x«y 5^187 6 7 at 

7 6 7 b 

t*«5cw^<fe»-rso xx-xm®7 7 7i4v m^^n^ctdic, i^vii 

7 6 7 bfcttSCWteffi0E**l3o «S»J©^-1f7 0 1 -70 614X^— 17 
0 7 fclTOfcffiBSSft*. »8H7W:S**lT^ftt^ X^-+t7 0 7<DJi<|iJ 
SflttteXx-XT/U- h*$tiH*7 2 0±<DX^-V3Z&mj&tet&'£?Z>Ztft 

[z^ttc^izm^tiTi^\ LfrL&#Ss ^(Dk^tex^— y^nmrnw 
t4, ttsiiA : &ipii:<-r^>iwiBt^M©i 994^1^3 1 atti^^ffliti^aiipm 
0 8, 1 8 8, 8 5 5-^Mmz: 1 9 9 4^1 1 ^ 2 1 atti^^iiiitf^m^mo 

8/3 4 3, 0 7 4^lzWWlZ%ZmZtLZ35 V , ^H**#SSLT*W«IB»©— SB 
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£|9lII^3'ft*<fc-3Kx §7^7 0 1 - 7 0 61*7^-^7 0 7 UlftL 
T±tZLtcV>£\e\UfcttfcT2>J:v >?mM7 6 1 -76 6 i:Jgttr*»JS-r-S7 
i-Xti7 7 1 -7 7 6£fi|x.£o §I'r/lI7 6 1 -7 6 61*. X^-^ 

707 723b tmm-^o tomm. mm^j ui 7 2 

3 bti7x-Xm@7 7 1 -77 7 (h^r^^ffl/^^^-r^o 1 0<D£Jfc 
flUTHix «mi4/^X*lit'(* 7 2 3 m 8 Of (152 0 cm) <7>S£ L ^"T 

m^HtU^^ 7 2 3 (DW^WCliim^CDfitjK £EP 7 8 0 tCcfc U S^n^fR] 

^m^aj-r^Ji^tis 9-7 o 1 « % x^7o 1-70 70*^ 

7J17 2 3 b^LT7i-Xli7 7 1 - 7 7 7 KJSlteSNJMrftTfcy * X 

mM^sftti^ih^ti^o x^-t^ 702-707 ±^M^^n^m^ts 71 

-Xlg7 7 1 -77 7:«m±/CUI7 2 3 bK^iIK@*rr£££U:<£t>lRl 

mi omit, ^mmoftwrnffimizftitcy^v hA°^bf^x7UYi oo 
sB^ti±iBa)SiaB«stt±ffiiS'J^fflt^2:4:^T?*«. mi om 

|iI,T^77 7 h/^i/T-rx^u-n 0 0 0tt|g5^Kjf^*l£>X^V 
^/U^-fX^W 5 0 0 tmmT&Z>tc#>s ^5111^^1 OlUlJIfctt^lll^CDm 

?j*hi;#bb«jW**iti/>*. *eicmi omw\ ±tii/\'xs o 4<h^v 

K1 0 1 1 £©HteJg«Stt£ttffl3>xV+M 0 1 0 ZIV^V+M 
0 1 0liX^-"»t5 0 1 - 5 0 3©»t/f>^>X»*ts ^mccfct) 

7^50 i - so 3icwrs?B«^a**6icJ8irau cnsox^-^ 

SI 1Btt> *«R§©^«fiffil^Seofc7^v h/^i^77K 1 1 00© 
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±fjii©CTT*$§ 0 m^ imit. mi ii©ni 2-1 2[c? n bTifc7 

77 hM^UTV X^U-T 1 1 0 0CDKT®HT-fe^ o 777 hy\ 0 ^l/rV7s7U 
'f 1 1 O0li777hA^il/fV77U'C7OO (M7IH-M9iII) 
^fc46. 77 7 h/X^l^y 7 0 O&tfl 1 0 OlCj5tt?)^©*iJ5£^ 

iflti. I^IL:#BS##5bM^nTl^o ±fSLfc777 h/\^l/f-fX7U^7 0 

o cDifj^i^Jt^T. 77 7K/\W^x7uyi i ocm^e,^ ±tm/^ 

X*lii<*7 2 3 c^mit/CUI 7 2 3 b <h&j&T£«iiA7.5£MS**1 1015 
1 -?<Dmm?te. £ii/C*5£SgB*M 1 0 1 «mttM'7Jf 7 2 3 

bti-^^-r^^^LTiyjt^n^ (mi 2m^m) „ /agsswi i 

0 1 M\ fiiM«5fift7 2 4 

i-77U- h 7 2 1 C^oTgatSo ^gp=l>x>t>- 1010lt ffllfifltifi 
ft72 4(DMM^^fJJO>*tCj5^TM'XIifigPWl 1 0 1 izmigfZtLZo Z. 

7x-xmm7 7 1 -7 7 7li^3>7 1 >+M 1 0 1 tC^S 
tl^>o Eftl**'*— +f7 0 1 -7 0 7<2=*r-W\V£>X£i§ljn;*--fe*\ £ft6<DX 

mi 3gKi, *5%BM(Di* <=>iz%\(Dnffimz.'&-?rc7^v h/^il/f<77Ui 

T-*^o 77 7 h/\°^;U7 1 V7N^U-< 1 3 0 0t±77 7 h/t*/l/7 s -f.X?W 5 

0 0 (Sg5IU) tP«Tafe*fcA6x Sg5E&tflfl1 3 0H:J5tt5^l«la)«figS* 

t±im;#Bg#^3bM^*n«o ^skihi 3ia«\ ±mKX5 0 4<hmjEni 31 

1 ^aBlC^TWS^v^+M 3 1 0 51^5« Zl>7 r >- | 7-1 3 1 OltX^i 
-+^50 1 -50 3(Dt%®}**J<zs$yX%:mm-$-&. ^rtllZ^ V X^\-V 5 0 

1-503 K^r^mf^ifc^an^-t!:. ztiznx't-w&mz.mw.Tz 

mi 4mits *mw(Dnmmiz.'&?tc7 : 7v hy^wi/f^xau-r i 400a) 
±fida®©«^iaT*fe«o mi suite, mi 4Ea>«i 5-1 sjcTBoTjafcSr 
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wmz*&v. mi 6hh*. m 4Wi 6-i 6ic5SoTafc»T®H"e**c 

77 7h/Uil/x^xyK1 4 0 01*7^ HA^f-fX^U'f 7 0 0 (S 

rtfflijasi^JTM^ti^iay^v^iit^i 3 i o^^.^ 0 mi 4miz7r^n 

2>&oiz y ziyxv+rtftaittl 3 1 oti, ftil/OTIStt*: 7 2 3 0S7BI) ©ffi 

o 

5EISl>^1 6EIU:5***l*<*:5te* =]>x>+J-*13i#1 3 1 (Hi. 311 
©iltt^U- hi 30 K S§B1£JI 1 3 0 2Mmem2(D#mi47°U- h 1 3 

0 3 ?1^5o m^^tl^HSfe^jTlix Jg 1 CD^ffitt^b- h 1 3 0 1 li v ^ctfc 
aj*Hi£#7 2 2CD»mi4il7 2 2 c £— <*£&fo f&ttn 1 <DOT14^ U~ 
h 1 3 0 1 StfWftJl 7 2 0 cte, a»«1tW^^Ji^7TMr^7c46lu|WlBt 
IZlltar^o 3 0 2tt, 0J*tf£j2=;U (&J0. 0 5mm) OJl^T 
„ £j50~100H;U (ttjl. 27~2. 54mm) <D*IWMm«:£] 8 ( 
&j20cm) 01? L^WJ-rS FWIT'SSo £ 2 ©^flltt:/ U~ 

h 1 3 0 3 teS§«14Jf 1 3 0 2 (DTmm.W±fc%mT2>o h 1 3 0 1 s 1 

3 0 3&ZHZlzmW&m 1 3 0 2 fcHa^fr-efcJlE* ?hU7777 22b 
£x 3flttajfll3H*7 2 2 <7}3»mi4Jf 7 2 2 c l*:»L < 

3lcS^**l^c ¥3H**§i£#1 3 1 OS^BtmWJfift? 2 2 (Dm 

7j6\ 0 1 -707 i:©aiifSiMW3>^^ h^H^f^o 

£1 2&tfS2(&tMM4:7V- h 1 3 0 T&tn 3 0 3Mm^«14H 13 0 2 
[t^y^y^mmt^ C©3VrVltOSl ©iSttT"!/- h 1 3 0 1 lift 
Sfci±J*?l5I#7 2 2<7}?imi4Ji7 2 2 c (S1 1 5®) =&^> LTIIIEill 1 3 1 H:g 
«g*ft*o JI(D=l>'7 r > H t0m2^mi4^U-h 1 3 0 3li. 7I-X1I7 
7 1 -7 7 7 iZ&ffiSn. 7i-Xli7 7 1 - 7 7 7 £HK20>qMI1£7 U— h 

1 3 0 3A^e»M^JU^Sr^<i:3^T^o □>f>^)H*1 3 1 0<D*-Wt5/ 
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mmm clxw) &mzmn&m 1 3 0 2©§sm*£j:y&£**i*. £ft6<o 

2 2CD?tti 7 2 2c {:M?ns^ 0 zomfov^ WL-wmw&y^-^ 
1301 &mm.ffi&.W7 2 4 (ffliiLtfm 1 1 momm&tti 1 0 1 £#«d <w 

igi *§£w<Dm<Dmmmizu^tc7^>y bJiz^T* xzf\s-< i 70 

0(D±#JM©=liiCllI"eS^o :7^U/ h/^ll/f^7K1 7 O Oli. .mxtr 
£ ttfcBKcTttfcO" Sifil«:iB«**iS«a»©X^--9- 1 70 1 -1 7 0 5^1 
*.3o 7 1 Ot±iin6(7)iii^TCD1 O^aTo h/\°^l/f-<X7"U 

-r 1 7 o oommntt^mt^n^z^T. ^x^-v- 1701-1705*? 
5Stt-fb^nfcii^Ttci^j$r^fes^*5u^T^s-r^ 0 . @i*fT i 7 1 0 

#7£tfcffc**l*l5x 1 7 0 1 -1 7 0 5 ItiUm 1701a-1705a 

mi 8gitix^-+f 1 7 0 1 0)mnm-?&z> o x^- «ti 702-1 705 & 

X^-+M 7 0 1 7?&So X^-tM 7 0 1 l±X^-- 71 K I 

r >'lSl 7 12-171 3MTJHc:7i-X«f§1 7 1 4ZmZ-2> 0 X<^-+M 
7 0 1 m6El^K3gLT±IBLfcX^-+f 6 0 1 <7)^M 

1 7 1 4l±X^-tM 7 0 1 (0fc*(Btt;fe4>IHKaKlcEH*ft* X^-+f*#7 

1 i^«*^ot> x-y^mai 7 1 2st>i 7 1 3 tmtom*\fri&&?z>o 

itimi 7 0 1 a<D^z>r^X^-Vi 7 0 1 te^ofc&S#j£<DflMB#ifi*&W5 
KB§£ft£(l#s CODm^lis 7I-71S1 7 1 4lC*fcy> ^EP1 7 2 1M1 

7 2 2tc c fcy^^n^cta^x^-- , ti 7 0 1 com^^^r^m 
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+m 7 o 1 - 1 7 o 5izft^Tm±tenffi&wm-$tL%ztitt[,\ 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1. It is Approach for Displaying Frame of Pixel Information on Flat-panel Display Which Has Spacer 
Arranged between Said Face Plate Structures and Said Back-Plate Structures in Face Plate Structure and 
Back-Plate Structure List. The process which chooses the spacer adjoining field of the pair of said flat-panel 
display which adjoins said spacer at which [ of said spacer ] side, The process which chooses the spacer 
electrification field of the pair of said flat-panel display which said spacer adjoining field is adjoined [ pair ] 
and electrifies said spacer at the time of activation, Process which activates said spacer adjoining field 
Approach characterized by having the process which activates said spacer electrification field in order to 
display the frame of said pixel information. 

2. Process in which spacer neutral region of said flat-panel display which said spacer electrification field is 
adjoined [ flat-panel display ] and does not electrify said spacer at time of activation is demarcated 
Approach according to claim 1 characterized by preceding with the process which activates said spacer 
adjoining field, and having further the process which activates said spacer neutral region. 

3. Process in which spacer neutral region of said flat-panel display which said spacer electrification field is 
adjoined [ flat-panel display ] and does not electrify said spacer at time of activation is demarcated 
Approach according to claim 1 characterized by having further the process which activates said spacer 
neutral region after termination of the process which activates said spacer electrification field. 

4. The face plate structure which has insulating face plate and the light emission structure The back-plate 
structure which has an insulating back plate and the electron emission structure Two or more spacers which 
have the face electrode with which it is arranged between said face plate structures and said back-plate 
structures, and each is arranged on the face side front face of said spacer Flat-panel display characterized by 
having the common-bus structure which connects said face electrode. 

5. Flat-panel display according to claim 4 characterized by having edge electrode with which each spacer is 
further arranged on edge side front face of said spacer, and said face electrode of said spacer contacting said 
edge electrode of said spacer. 

6. Said common-bus structure Insulating strip arranged on said face plate which adjoins said light emission 
structure Flat-panel display according to claim 4 characterized by having the conductive bus layer which is 
arranged on said insulating strip and connected to said face electrode. 

7. 1st Edge Electrode with which Each Spacer is Arranged at the 1st Edge of Said Spacer, It has the 2nd 
edge electrode arranged at said 1 st edge of said spacer. Said 1 st edge electrode and said 2nd edge electrode 
are isolated by the gap. The flat-panel display according to claim 4 characterized by for said 1st edge 
electrode contacting said light emission structure, for said 2nd edge electrode contacting said common-bus 
structure, and said 2nd edge electrode coming to contact said common-bus structure. 

8. Flat-panel display according to claim 4 characterized by having further capacitor connected to said 
common-bus structure. 

9. Flat-panel display according to claim 8 characterized by having further the side-attachment-wall structure 
which extends between said face plate structures and said back-plate structures, and for said side- 
attachment-wall structure surrounding said common-bus structure in longitudinal direction in general to said 
light emission structure and said electron emission structure list, and arranging said capacitor on outside of 
outside boundary of said side-attachment-wall structure. 

10. The flat-panel display according to claim 8 characterized by connecting said capacitor between said 
common-bus structures and grand voltage sources. 

1 1 . The flat-panel display according to claim 8 characterized by connecting said capacitor between said 
common-bus structures and sources of the high voltage. 
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12. Said bus structure object Dielectric strip arranged on said face plate which adjoins said light emission 
structure Flat-panel display according to claim 8 which carries out the description of having the conductive 
bus layer which is arranged on said insulating strip and connected to said face electrode. 

13. The flat-panel display according to claim 12 characterized by equipping said capacitor with said 
conductive bus layer and the 2nd conductive layer arranged between said face plates and said dielectric 
strips in said dielectric strip list, and connecting the 2nd aforementioned conductive layer to the source of 
the high voltage through said light emission structure. 

14. The flat-panel display according to claim 13 characterized by arranging said 2nd conductive layer in the 
slot in said face plate. 

15. Face Plate Structure Which Has Insulating Face Plate and Light Emission Structure Arranged in Two or 
More Parallel Pixel Lines, The back-plate structure which has insulation back plate and the electron 
emission structure, It has two or more spacers arranged between said face plate structures and said back- 
plate structures. The flat-panel display characterized by having the face electrode with which each spacer is 
arranged at right angles to said pixel line, and each spacer is arranged on the face side front face of said 
spacer. 

16. It is a spacer ingredient for a flat-panel display. Aluminum oxide Chromic oxide distributed in said 
aluminum oxide Spacer ingredient characterized by having titanium oxide distributed in said aluminum 
oxide, and said spacer ingredient consisting of about 4% of titanium oxide. 

17. The spacer ingredient according to claim 16 with which said spacer ingredient carries out the description 
of having about 32% of aluminum oxide, and about 64% of chrome oxide. 

The spacer for the flat-panel display characterized by consisting of an ingredient which has a larger 
dielectric constant than 18.100epsilon0. 

19. The spacer according to claim 18 characterized by said spacer consisting of an ingredient which has the 
dielectric constant which is within the limits of 400epsilon0 to 800epsilon0. 

20. The spacer according to claim 1 8 characterized by said spacer consisting of an ingredient which has a 
dielectric constant in the range of 700epsilon0 to 750epsilon0. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Field of approach invention for operating the spacer structure for a flat-panel display, and it This invention 
relates to the spacer arranged between the face plate structure of a flat-panel display, and the back-plate 
structure. Moreover, this invention relates to the approach for operating a flat-panel display in relation to 
these spacers. 

Background of invention A flat form cathode-ray tube (CRT) display shows a big aspect ratio (for example, 
10:1 or more than it) to the conventional deviation beam type (deflected-beam) CRT display, and is 
equipped with the display which displays an image according to an electron ****(ing) into a light emission 
ingredient. An aspect ratio is defined as diagonal line die length on the front face of a display to display 
thickness. The electron made to **** into a light emission ingredient can be generated with a field emitter 
cathode or various devices like hot cathode. On these specifications, a flat panel CRT display is called a flat- 
panel display. 

The conventional flat-panel display is typically equipped with the face plate structure and the back-plate 
structure, and the face plate structure and the back-plate structure are combined by preparing a wall in the 
perimeter. Then, the joint wall formed is usually held by vaccum pressure. In order to make it a flat-panel 
display not cave in under vaccum pressure, the spacer of two or more electric resistance is typically arranged 
between the face plate structure and the back-plate structure in the active field located in the center of a flat 
panel. 

The face plate structure is equipped with the light emission structure formed on the inside front face of an 
insulating face plate (typically glass) and an insulating face plate. The light emission structure is equipped 
with a light emission ingredient, i.e., a phosphor, and they demarcate the active field of a display. The back- 
plate structure is equipped with the electron emission structure arranged on the inside front face of an 
insulating back plate and a back plate. The electron emission structure is equipped with two or more electron 
emission components (for example, field emitter) which are excited alternatively and release an electron. 
The light emission structure is relatively held to the electron emission structure at a forward high electrical 
potential difference (for example, 5kV). Consequently, the electron released by the electron emission 
component is accelerated toward the phosphor of the light emission structure, and a phosphor comes to emit 
the light checked by looking by the observer in the outside front face (front face for a check by looking) of a 
face plate. 

Fig. 1 is a mimetic diagram of the front face for a check by looking of a flat-panel display 100. 
The face plate structure 20 of a flat-panel display 100 is equipped with the light emission structure arranged 
in two or more lines (namely, pixel line) which consist of a light emission component like the pixel line 1- 
10. The flat-panel display 100 is typically equipped with the pixel line of hundreds, and each line contains 
hundreds of pixels. A spacer 101-104 extends horizontally between displays 100 in the pixel line 1-10 and 
juxtaposition. Since it aims at illustrating, the pixel line 1-10 and the spacer 101-104 are considerably 
expanded in Fig. 1 . 

The electron emission structure of a flat-panel display 100 is arranged in the line of the electron emission 
component corresponding to the pixel line of the face plate structure 20. All the electron emission 
components in a given party are activated by coincidence (that is, electron emission is carried out). 
Sequential activation of the line of an electron emission component is carried out. Therefore, the line of the 
electron emission component corresponding to the pixel line 1 is activated first, and sequential activation of 
the line of the electron emission component corresponding to the pixel line 2-10 is carried out after that. 
Electron emission sequence is continued in the direction shown by the arrow head 1 1 0. 
Fig. 2 is a sectional view of the flat-panel display 100 which tried to have met the line 2-2 of Fig. 1 . Fig. 2 
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equips back-plate structure 30 list equipped with the face plate structure 20, a back plate 31, and the electron 
emission structure 32 equipped with a face plate 21 and the light emission structure 22 with a spacer 101 . 
The light emission structure 22 is equipped with the pixel line 1-10, and the electron emission structure 32 is 
equipped with the line of corresponding electron emission component la- 10a. 

As mentioned above, in the corresponding pixel line 1-10, electron emission of the line of electron emission 
component la- 10a is carried out one by one. When the electron emitted from electron emission component 
la- 10a **** into the light emission ingredient of the pixel line 1-10, electronic dispersion arises. It comes to 
**** the scattered electrons to a spacer 101 so that it may be shown to the pixel line 6-9. The energy of the 
scattered electrons which **** to a spacer 101 is the energy of only releasing an electron from a spacer 101 
big enough, and, thereby, the front face of a spacer 101 just comes to be charged. A spacer 101 is quickly 
charged as sequential activation of the line of the electron emission component close to a spacer 101 is 
carried out. 

When the line of the electron emission component (for example, electron emission component 1 0a) which 
adjoins a spacer 101 and is arranged is activated, the positive charge accumulated in a spacer 101 becomes 
large enough, and comes to deflect the electron emitted toward the spacer 101. Consequently, the pixel line 
(for example, pixel line 10) which adjoins a spacer 101 can receive some electrons emitted from the line of a 
corresponding electron emission component, but, thereby, these pixel lines come to look darkly. That the 
emitted electron deviates slightly also adjoins a spacer 101, and pixel distortion which can be checked by 
looking arises. That is, the electron emitted from electron emission component 10a is deflected, and in order 
to **** in the pixel line 10 in the location [ core / in the pixel line 10 ] shifted, in the pixel line 10, distortion 
comes to produce it. The pixel (for example, it is bright or it is dark) line which adjoined the spacer 101 and 
was distorted for these reasons may be checked by looking. 

The conventional spacer was equipped with covering of electric resistance which emits the charge 
accumulated on a spacer front face. However, covering of such resistance is inadequate for making it 
decrease by the covering itself by the level which can permit the electrification condition on the front face of 
a spacer. 

Therefore, the approach list of a flat-panel display 100 which even the level which can permit the 
electrification condition on the front face of a spacer is made to reduce working will be expected the 
structure again. 

Outline Therefore, one example of this invention includes the process in which a flat-panel display is 
logically divided into three display fields. These three fields are the spacer electrification field which adjoins 
the spacer adjoining field and (2) spacer adjoining field which adjoin a spacer and are arranged, and is 
arranged, and a spacer neutral region adjoined and arranged to (3) spacer electrification field at a list. A 
spacer electrification field includes the field of the flat-panel display which electrifies a contiguity spacer 
even in unnecessarily high level at the time of activation. A spacer neutral region is a field of the flat-panel 
display which does not electrify a spacer remarkably at the time of activation. In order to prevent charging a 
spacer at the time of activation of a spacer adjoining field, a spacer adjoining field is preceded with a spacer 
electrification field, and is activated. The flow of typical actuation includes the process which activates a 
spacer neutral region, the process which activates a spacer adjoining field, and the process which activates a 
spacer electrification field after that, at the time of activation of a spacer adjoining field, since a spacer is not 
charged extremely, a spacer adjoining field operates suitably (namely, the deviation of a remarkable electron 
— there is nothing), and the dark line which adjoins a spacer is not seen. 

In the another example, a spacer consists of an ingredient which has a high dielectric constant, the charge 
time constant of a spacer is made to increase by that cause, and it prevents accumulating a charge rapidly on 
a spacer. 

A spacer consists of the titanium oxide or chrome oxide distributed in an aluminum oxide in a certain 
specific example. The concentration of titanium oxide is adjusted to about 4%. By adjusting the rate of 
titanium oxide to about 4%, the dielectric constant of a spacer ingredient has the advantage of becoming 
max. The concentration of chrome oxide and oxidation ARUMINI ** UMU is 64% and 32%, respectively, 
for example. 

In the another example, a face electrode is arranged on the outside front face of each spacer, and the 
common-bus structure contacts a face electrode. There is an advantage that the charge accumulated on the 
spacer of the specification of the arbitration in all spacers is distributed by the common-bus structure. 
In the one modification, the common-bus structure adjoins the light emission structure, and is formed in the 
insulating strip arranged on the face plate of a flat-panel display, and a list of the conductive bus layer 
arranged on an insulating strip. A conductive bus layer is connected to each face electrode. 
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A capacitor is combined with the common-bus structure and, thereby, the charge time constant of a spacer is 
made to increase in the another example. A capacitor can be physically arranged on the inside or the outside 
of a flat-panel display. Furthermore, a capacitor is connectable with the source of the high voltage, or a 
grand voltage source. 

A capacitor can be formed in the interior of a flat-panel display by preparing a conductive plate between a 
face plate and the insulating strip of the common-bus structure. A conductive plate and a conductive bus 
layer form the plate of a capacitor, and an insulating strip forms the dielectric of a capacitor. A conductive 
plate comes to be connected to the source of the high voltage through the light emission structure of the face 
plate structure. 

A flat-panel display is equipped with two or more spacers which extend at right angles to two or more 
parallel pixel lines and pixel lines in the still more nearly another example. Each spacer is equipped with the 
face electrode which distributes an excessive charge along with the die length of a spacer, and prevents 
accumulating a charge on a spacer by that cause. 

This invention will further fully be understood in detailed explanation of the following taken up with a 
drawing. 

Easy explanation of a drawing Fig. 1 is a mimetic diagram of the front face for a check by looking of the 
conventional flat-panel display. 

Fig. 2 is a sectional view of the flat-panel display seen along with the line 2-2 of Fig. 1 . 

Figs. 3 are some mimetic diagrams of the front face for a check by looking of a flat-panel display according 

to one example of this invention. 

Fig. 4 is a sectional view of the flat-panel display of Fig. 3 seen along with the line 4-4 of Fig. 3. 

Fig. 5 is a mimetic diagram of a flat-panel display which has a common spacer bus according to another 

example of this invention. 

Fig. 6 is isometric drawing of the spacer used in some examples of this invention. 

Fig. 7 is a mimetic diagram on the front face of a top of a flat-panel display which has a common spacer bus. 

Fig. 8 is a sectional view of the flat-panel display of Fig. 7 seen along with the line 8-8 of Fig. 7. 
Fig. 9 is a sectional view of the flat-panel display of Fig. 7 seen along with the line 9-9 of Fig. 7. 
Fig. 10 is a mimetic diagram of a flat-panel display which has the internal capacitor combined with the 
common spacer bus according to another example of this invention. 

Fig. 1 1 is a mimetic diagram on the front face of a top of a flat-panel display which has the external 
capacitor combined with a common spacer bus. 

Fig. 12 is a sectional view of the flat-panel display of Fig. 1 1 seen along with the line 12-12 of Fig. 11. 
Fig. 13 is a mimetic diagram of a flat-panel display which has the internal capacitor combined with the 
common spacer bus according to still more nearly another example of this invention. 
Fig. 14 is a mimetic diagram on the front face of a top of a flat-panel display which has the internal 
capacitor combined with a common spacer bus. 

Fig. 15 is a sectional view of the flat-panel display of Fig. 14 seen along with the line 15-15 of Fig. 14. 
Fig. 16 is a sectional view of the flat-panel display of Fig. 14 seen along with the line 16-16 of Fig. 14. 
Fig. 17 is a mimetic diagram on the front face of a top of a flat-panel display according to another example 
of this invention which has the spacer arranged at a pixel line and juxtaposition. 
Fig. 18 is isometric drawing of the spacer which can be used in the flat-panel display of Fig. 1 7. 
Detailed description The following definitions are used in the following explanation. On these 
specifications, the vocabulary "electric insulation" or a "dielectric" is generally applied to the ingredient 
which has higher resistivity in 1012 ohm-cm. The vocabulary "electric non-insulation" shows the ingredient 
which has resistivity lower than 1012 ohm-cm. An electric non-insulation ingredient is distinguished by an 
electric conductivity ingredient with (a) resistivity lower than 1 ohm-cm, and the electric resistance 
ingredient which has (b) resistivity within the limits of 1 - 1012 ohm-cm. These partitions are limited at the 
time of low electric field. 

As an example of an electric conductivity ingredient (or electric conductor), a metal semi-conductor eutectic 
object is in a metal, a metal semiconducting compound, and a list. Moreover, an electric conductivity 
ingredient contains the semi-conductor (n mold or p mold) doped by whenever [ middle ], or the high level. 
An electric resistance ingredient contains the semi-conductor (n mold or p mold) doped genuineness and 
lightly. Still more nearly another example of an electric resistance ingredient is such metallic insulator 
composite of others [ list / cermet (ceramic which had metal particles embedded) ]. Moreover, an electric 
resistance ingredient contains a conductive ceramic and the glass containing a conductive filler (filled glass). 
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The 1st example Fig. 3 shows a part of front face for a check by looking of the flat-panel display 300 
according to one example of this invention. Fig. 4 is a sectional view of the flat-panel display 300 seen 
along with the line 4-4 of Fig. 3. The part in which a flat-panel display 300 is illustrated equips the face 
plate structure 320 and back-plate structure 330 list with spacers 351 and 352. The face plate structure 320 is 
the conventional structure equipped with the electric insulation glass face plate 321 and the light emission 
structure 322. Moreover, the back-plate structure 330 is also the structure as usual, and is equipped with the 
electric insulation back plate 331 and the electron emission structure 332. The face plate structure 320 and 
the back-plate structure 330 are the United States patent application 08th of the title "Flat Panel display with 
Ceramic Backplate" by Curtin of the June 22, 1993 application which makes an applicant the same etc. / No. 
081 or 913, and the PCT international public presentation official report of March 16, 1995 public 
presentation. It is indicated by WO 95/07543 at the detail, and is carrying out to some of these specifications 
with reference to those whole. 

In the one modification, each spacers 351 and 352 are formed from the piece of a solid-state of the 
ingredient of uniform electric resistance like the ceramic containing a transition-metals oxide. Moreover, 
each spacers 351 and 352 may be formed from electric insulating core material equipped with the envelope 
of the electric resistance formed on an outside front face. Spacers 351 and 352 An applicant "It is based on 
Schmid [ connection / which is made the same / coincidence ] of March 31, 1995 application etc. Spacer 
Structure for Use in Flat Panel Displays and Methods for Forming The United States patent application 08th 
of a title called Same" / 414, It is indicated by the United States patent application 08th of the title "Structure 
and Operation of High Voltage Supports" by Spindt of July 20, 1995 application in a No. 408 list etc. / No. 
505,841 at the detail. With reference to the whole, it is carrying out to some of these specifications. 
The part in which a flat-panel display 300 is illustrated is logically divided into 1 1 display fields 301-31 1. 
Each display field 301-31 1 is equipped with electron emission field 301b-31 lb corresponding to the light 
emission field 301a-31 la list to which the light emission structure 322 corresponds in the electron emission 
structure 332. Each light emission field 301a-31 la equips spacers 351 and 352 with the line (namely, pixel 
line) of one which extends in juxtaposition, or the light emission component beyond it. Similarly, each 
electron emission field 301b-3 1 lb is equipped with the line of one or the electron emission component 
beyond it. Each light emission field 301a-31 la has corresponding electron emission field 301b-31 lb. 
At the example indicated, the pixel of a flat-panel display 300 is 12. 

Although it has the pitch (spacing) of 5 mils (about 0.32mm), it is thought that it is possible and it is within 
the limits of this invention in other pitches. Spacers 351 and 352 have longitudinal direction spacing of 375 
mils (about 9.53mm), are arranged in parallel and extend. [ each other ] Therefore, 30 pixel lines exist 
between a spacer 351 and a spacer 352. Other spacers (not shown) of a flat-panel display 300 are arranged 
similarly. A flat-panel display 300 can be equipped for example, with a 480-pixel line. Spacers 351 and 352 
have thickness [ of about 2.25 mils (about 0.06mm) ] T, and height [ of about 50 mils (about 1 .27mm) ] H. 
Consequently, spacing between the face plate structure 320 and the back-plate structure 330 is about 50 mils 
(about 1.27mm). The about 5kV potential difference is held between the electron emission structure 332 and 
the light emission structure 322. 

The display fields 303 and 304 adjoin a spacer 351, and are arranged, and the display fields 308 and 309 
adjoin a spacer 352, and are arranged. Therefore, 309 is called a spacer adjoining field to the display fields 
303 and 304 and 308 lists after this. When the line of an electron emission component assumes that it is that 
by which sequential activation is carried out in the direction of an arrow head 340, 309 is chosen as the 
spacer adjoining fields 303 and 304 and 308 lists as a result in which a charge is accumulated at spacers 351 
and 352 so that the pixel line considered to fail to receive the electron with which the number permissible 
from the line corresponding to an electron emission component was emitted may be included. Moreover, 
when the line of an electron emission component assumes that it is that by which sequential activation is 
carried out in the direction of an arrow head 340, 309 is chosen as the spacer adjoining fields 303 and 304 
and 308 lists so that the pixel line which comes to receive the electron deflected as a result by which a 
charge is accumulated in spacers 351 and 352 by even the amount which pixel distortion produces may be 
included. 

In the example indicated, 309 equips each spacer adjoining fields 303 and 304 and 308 lists with one or two 
pixel lines which adjoin a spacer 351-352 and are arranged. For example, when 309 equips each spacer 
adjoining fields 303 and 304 and 308 lists with two pixel lines, 309a equips the light emission fields 303a 
and 304a and a 308a list with the light emission component of two lines, respectively, and 309b equips them 
with the electron emission component of two lines corresponding to the corresponding electron emission 
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fields 303b and 304b and a corresponding 308b list, respectively. 

When 309b is activated by the electron emission fields 303b and 304b and the 308b list, electrification of 
the spacers 351 and 352 by the corresponding light emission fields 303a and 304a and the electron scattered 
on a 308a list from 309a is not remarkable. This is for the electron scattered on the light emission fields 
303a and 304a and a 308a list from 309a to come to **** to the spacers (namely, light emission structure 
322 neighborhood) 351 and 352 which approached the topmost part of spacers 351 and 352 comparatively. 
Consequently, the charge introduced with these electrons is easily discharged by the light emission structure 
322. 

Respectively 310 adjoins the spacer adjoining fields 303 and 304 at the display fields 302 and 305 and 307 
lists, adjoins 308 lists 309, and it is arranged. When electron emission is carried out one by one by the line 
of the electron emission component which ******, 310 is chosen as the display fields 302 and 305 and 307 
lists so that it may have the pixel line which brings about dispersion of the electron which electrifies spacers 
351 and 352 even on unnecessarily high level. 310 is henceforth called a spacer electrification field to fields 
302 and 305 and 307 lists. 310 equips the light emission fields 302a, 305a, 307a, and 310a corresponding to 
the spacer electrification fields 302, 305, and 307 and a list, the electron emission fields 302b and 305b 
corresponding to a list, and a 307b list with 310b. In the example indicated, it has three to five pixel lines 
which 310 adjoins 309 at the spacer adjoining fields 303 and 304 corresponding to each spacer 
electrification fields 302 and 305 and 307 lists, and 308 lists, and is arranged. For example, 310b will equip 
with the line of five corresponding electron emission components the electron emission fields 302b and 
305b and 307b list which 310a equips the light emission fields 302a and 305a and a 307a list with the line of 
five light emission components, respectively, and correspond to them, respectively, when 309 equips each 
spacer adjoining fields 303 and 304 and 308 lists with five pixel lines. 

In a certain specific example, the pixel line contained in the spacer electrification fields 302, 305, and 307 
and a list 3 1 0 is a pixel line by which isolation arrangement only of the distance which is within the limits of 
about 5.5 to 1 .5 times of the distance between the light emission structure 322 and the electron emission 
structure 332 was carried out from spacers 351 and 352. 

The display field 301 adjoins the spacer electrification field 302, and is arranged, and the display field 306 is 
arranged among the spacer electrification fields 305 and 307, and the display field 311 adjoins the spacer 
electrification field 3 1 0, and is arranged. When electron emission is carried out by the line of the electron 
emission component corresponding to the display field 301 and 306 lists, 31 1 is chosen so that it may have 
the pixel line which are not scattered about in an electron which electrifies spacers 351 and 352 remarkably. 
That is, when the pixel line in 31 1 carries out electron emission to the display field 301 and 306 lists, even if 
the electron scattered on corresponding light emission field 301a and a 306a list from 31 la cannot reach 
spacers 351 and 352 or reaches these spacers, it does not electrify spacers 351 and 352 remarkably. 31 1 is 
henceforth called a spacer neutral region to a field 301 and 306 lists. 

In the example indicated, 31 1 is isolated from spacers 351 and 352 by each spacer neutral region 301 and 
306 lists in a longitudinal direction by the about 5-7-pixel line. Therefore, it has 16-22 pixel lines which 31 1 
adjoins 310 at the spacer electrification fields 302 and 305 corresponding to each spacer neutral regions 301 
and 306 and a list, and 307 lists, and are arranged. 31 la will equip light emission field 301a and a 306a list 
with the line of 16 light emission components, respectively, and 311b will equip them with the line of 16 
corresponding electron emission components at electron emission field 301b which corresponds further, and 
a 306b list, respectively, when 311 equips each spacer neutral region 301 and 306 lists with a 16-pixel line. 
In a certain specific example, the pixel line contained in the spacer neutral region 301 and 306 lists in 31 1 is 
a pixel line by which only distance with a larger distance between the light emission structure 322 and the 
electron emission structure 332 than 1.5 times is isolated, and is arranged from spacers 351 and 352. 
According to one example of this invention, electron emission field 301b-31 lb is activated by the sequence 
indicated below. In the interior of each electron emission field 301b-31 lb, sequential activation of the line 
of an electron emission component is carried out in the direction shown by the arrow head 340 (Fig. 3). The 
sequence of activation is controlled by the line addressing system (row addressing system) of a flat-panel 
display 300. 

First, in the spacer neutral region 301, sequential activation of the electron emission component of electron 
emission field 301b is carried out. As mentioned above, in activation of electron emission field 301b, a 
spacer 351 is not charged extremely, next, the electron emission of the electron emission fields 303b and 
304b - **** - sequential activation is carried out into the spacer adjoining field 303 and 304. Since the 
spacer 351 is not extremely charged when the electron emission fields 303b and 304b are activated, the 
electron emitted from Fields 303b and 304b arrives at the light emission fields 303a and 304b which 
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correspond without deviating remarkably. In the specific example, electron emission field 303b is preceded 
with electron emission field 304b, and is activated. 

Next, in the spacer electrification fields 302 and 305, sequential activation of the electron emission 
component of the electron emission fields 302b and 305b is carried out. In the specific example, electron 
emission field 302b is preceded with electron emission field 305b, and is activated. Although the charge by 
activation of the electron emission fields 302b and 305b comes to be accumulated on a spacer 351, this 
charge will dissipate by the time of sequential activation of the electron emission fields 303b and 304b of 
the spacer adjoining fields 303 and 304 being carried out after that. For example, if a flat-panel display 300 
assumes that it is what has the refresh frequency which is 70Hz, in order that a spacer 351 may discharge by 
the time of sequential activation of the electron emission fields 303b and 304b being carried out, it takes the 
time amount of about 14.3 msec(s). 

In the spacer neutral region 306, sequential activation of the electron emission component of electron 
emission field 306b is carried out after that. As mentioned above, in activation of electron emission field 
306b, a spacer 351 or 352 is not charged extremely. Next, in the spacer adjoining fields 308 and 309, 
sequential activation of the electron emission component of the electron emission fields 308b and 309b is 
carried out. Since the spacer 352 is not extremely charged when the electron emission fields 308b and 309b 
are activated, the electron emitted from these fields 308b and 309b arrives at the corresponding light 
emission fields 308a and 309b, without deviating remarkably. 

Next, in the spacer electrification fields 307 and 310, sequential activation of the electron emission 
component of the electron emission fields 307b and 308b is carried out. Again, the charge accumulated on 
the spacer 351 according to activation of the electron emission fields 307b and 310b will dissipate by the 
time of sequential activation of the electron emission fields 308b and 309b being carried out after that. In the 
spacer neutral region 311, sequential activation of the electron emission component of electron emission 
field 3 1 lb is carried out after that. 

Activation of other electron emission fields (not shown) of a flat-panel display 300 is continued the same 
with being indicated to electron emission field 301b-31 lb. As for the sequence of activation, return and the 
above-mentioned sequence are repeated by electron emission field 301b of the spacer neutral region 301 as a 
result. Again, a spacer 351 and the charge on 352 will dissipate over sufficient time amount by the time of 
the spacer adjoining field 303-304, electron emission field 303b-304of 308-309 b, and 308b-309b being 
activated the second time. 

Since orientation of the electron emitted to the electron emission fields 303b and 304b and a 308b list from 
309b is carried out to the light emission fields 303a and 304a and 308a list which correspond without 
deviating in general at 309a, the image displayed in the front face for a check by looking of a face plate 321 
has the advantage that the dark line which adjoins spacers 351 and 352 is not shown. 

Also being able to carry out electron emission of the electron emission field 301b-31 lb in other approaches, 
it goes within the limits of this invention. However, 309b must not be activated by the spacer adjoining 
fields 303 and 304 and 308 lists in the electron emission fields 303b and 304b of 309, and a 308b list 
immediately after activating [ of 310b ] in the spacer electrification fields 302 and 305 and 307 lists at the 
electron emission fields 302b and 305b of 310, and a 307b list. 

The 2nd example According to another example of this invention, spacers 351 and 352 are manufactured so 
that it may become a comparatively high dielectric constant. A high dielectric constant is defined as a larger 
thing than lOOepsilonO, and epsilon 0 is equal to 8.85x10-12 F/m here. Furthermore, a high dielectric 
constant is defined as what is within the limits of 400epsilon0 to 800epsilon0. As a result with the large 
dielectric constant of a spacer, the charge time constant to spacers 351 and 352 increases, and it prevents 
charging these spacers quickly by that cause. By preventing accumulating a charge in spacers 351 and 352 
quickly, the deviation of the electron which is emitted to the spacer adjoining fields 303 and 304 and 308 
lists, and is emitted to the electron emission fields 303b and 304b of 309 and a 308b list by 309b is 
minimized. According to one modification of this example, the line of the electron emission component of a 
flat-panel display 300 is activated in an approach which was described above in relation to the 1st example. 
By the exception method, the line of the electron emission component of a flat-panel display 300 may carry 
out sequential activation. 

According to one modification of this example, the spacer of a big dielectric constant is manufactured by 
titanium oxide (Ti02) and the aluminum-oxide (A102) list in the rate shown in the following table 1 
including chrome oxide (Cr 203). 
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mt^-^y = 4. 0% 

ift7^5^^7A= 3 2. 0 % 
mit? DA =64. 0 % 

By holding titanium oxide in about 4% of proportion, the dielectric constant of a spacer is held at 
comparatively high level. The spacer which has the constituent shown in the above-mentioned table 1 is 
henceforth called 4/32 / "64" spacers. 4/32/64 spacer shows the dielectric constant of about 700epsilon0 to 
750epsilon0 on the frequency of 1200- 1500Hz. As compared with it, the spacer which has 1.6% of titanium 
oxide and the constituent which becomes 34.4% of aluminum-oxide list from 64.0% of chrome oxide shows 
the dielectric constant of about lOepsilonO thru/or 1 lepsilonO by 100Hz. Therefore, the dielectric constant of 
spacers 351 and 352 increases remarkably by adjusting the rate of about 4% of titanium oxide. 
Furthermore, 4/32/64 spacer has the advantage that other properties considered to be convenient in a flat- 
panel display environment are shown. 4/32/64 spacer shows the comparatively high electric resistance of 
about 7xl08ohms / ** more to a detail. Therefore, a spacer is held by holding the rate of titanium oxide to 
about 4% at the electric resistance of the permissible range. 4/32/64 spacer shows the secondary emission 
ratio which is within the limits of 1-2.2 in the electrical potential difference which is within the limits of 
lkV-4kV to a pan. 

In the one modification of this invention, 4/32/64 spacer is manufactured from the slurry generated by 
mixing a solvent in ceramic powder and an organic nature binder list in the conventional ball mill. 
Combination of such a slurry is shown in Table 2. 

&2 





10 3. 7 g 




2 0 7 . 3 g 




12. 9 g 


ButvarB76 


3 4 g 


Sant icizerl50 


1 0 g 


KelloxZ3 Menahden oil 


0 . 6 5 g 




1 0 5 g 


Ml_> 


1 2 7 g 



In other modifications, a ceramic compound adjusts grain size or contains the modifier chosen so that a 
sintering process may be assisted. A compound like a calcium oxide may be used for diacid-ized silicon and 
a magnesium-oxide list as a modifier. 

In the conventional approach, casting of the tape which has the thickness of 60 to 120 micrometer is carried 
out using a MIRUDO slurry. This tape can be carved into a big wafer with a width-of-face [ of 10cm ] x die 
length of 15cm in the one modification. After that, the conventional flat setter (setter) is loaded with a wafer, 
and it is calcinated by the air list in/and reducing atmosphere until the wafer shows desired resistivity. 
A wafer is calcinated within a **** period furnace by the detail using the hydrogen ambient atmosphere 
which has a 24-degree C typical dew-point. The dew-point of a hydrogen ambient atmosphere is made 
higher (about 50 degrees C), and it enables it to remove an organic composition easily, when there is the 
need that the pyrolysis of the organic nature constituent of a wafer is carried out within the furnace (that is, 
removed), without damaging a wafer. The dew-point will be moved from the higher dew-point (50 degrees 
C) at the lower dew-point (24 degrees C), after the pyrolysis of the organic nature constituent of a wafer is 
carried out. A pyrolysis is typically completed at the temperature of 600 degrees C. Typically, a wafer is 
calcinated at the peak temperature of 1500 degrees C for 1 to 2 hours. The property of a ceramic constituent 
is adjusted by the detailed baking profile. With a strict combination of secondary electron emission, actual 
peak temperature is in the reinforcement and the resistivity list which are demanded in a spacer by the raw 
material at the time of initiation again between 1450 degrees C and 1750 degrees C, and a baking profile 
holds 1 to 5 hours, and this peak temperature in them. After that, a wafer is taken out and inspected and can 
be carved into the strip used as spacers 351 and 352. In the one modification, these strips have height of 50 
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mils (about 1 ,27mm) in about 2.25 mils (about 0.06mm) in thickness, and die-length a list of 2 inches (about 
5.1cm). 

In addition to adjusting the electric resistivity of a spacer, the electric resistivity of a spacer is also 
controllable by adjusting the rate of chrome oxide by changing the rate of titanium oxide. The conductivity 
of a spacer comes to increase by increasing the rate of chrome oxide. However, the sintering temperature 
required of a spacer ingredient also increases by increasing the rate of chrome oxide, moreover, the thing for 
which electrical resistivity controls the partial pressure of the oxygen in the furnace under baking (P02) — 
or it can adjust also by changing the ratio of H2 and 02 and changing the dew-point in a furnace. 
The 3rd example Fig. 5 is a mimetic diagram of a flat-panel display 500 according to another example of 
this invention. This example can use the 2nd example according to an individual, combining the 2nd above- 
mentioned example. In a flat-panel display 500, two or more spacers like a spacer 501-503 are connected 
between the face plate structure 510 and the back-plate structure 511. Furthermore, each spacer 501-503 is 
equipped with corresponding face electrode 501a-503a connected to a common bus 504. Each face electrode 
501a-503a is arranged on the outside front face of the spacer 501-503 which corresponds in the location 
between the face plate structure 510 and the back-plate structure 51 1 . A common bus 504 combines 
resistance and the capacitor of a spacer 501-503 efficiently. Moreover, a common bus 504 distributes a 
charge in all the spacers 501-503. For example, the charge produced as a result will be distributed to spacers 
501 and 502 and a list by the common bus 504 in 503, when the spacer electrification field contiguous to a 
spacer 501 is activated. 

This brings about the advantage of decreasing the charge accumulated on a spacer 501, in comparison with 
the charge accumulated on a spacer 501 when there is no common bus 504. the charge accumulated on a 
spacer 502 and 503 — this time — increasing in comparison with the charge accumulated on a spacer 502 and 
503 when there is no common bus 504 — since a certain time amount is not activated for the spacer 
adjoining field corresponding to spacers 502 and 503 to progress, it is permissible for a charge to increase 
such. 

Fig. 6 is isometric drawing of the spacer 601 which can be used for this example. A spacer 601 equips the 
body 602 of a spacer, and face electrode 603-604 list with 607 at edge electrode 606a and a 606b list. The 
body 602 of a spacer consists of 4/32 / 64 spacer ingredients which were indicated in the 2nd example in the 
one example. By the exception method, although not necessarily limited, it consists of an ingredient of 
uniform electric resistance like the ceramic containing a transition-metals oxide, or another conventional 
spacer ingredient containing the piece of a solid-state of electric insulating core materials equipped with the 
envelope of electric resistance. 607 becomes the face electrodes 603 and 604 and a list from aluminum or a 
conductive ingredient like copper at edge electrode 606a and a 606b list. Manufacture of 607 is indicated by 
the face electrode 603 and edge electrode 606a, and the 606b list in a detail at the United States patent 
application 08th of the coincidence connection which makes an applicant the same / No. 414,408. 
607 adjusts distribution of voltage to the face electrodes 603 and 604 and a list along with a spacer 601 at 
edge electrode 606a and a 606b list. A spacer 601 has thickness [ of about 2.25 mils (about 0.06mm) ] T, 
and since it is relatively small as compared with height [ of 50 mils (about 1 .27mm) ] H, in order that the 
face electrodes 603 and 604 may adjust the distribution of voltage over a spacer 601, the body 602 of a 
spacer is needed for the value only on one front face. 

A gap 605 exists among the edge electrodes 606a and 606b. The dimension of a gap 605 is chosen so that 
edge electrode 606a may be electrically insulated from edge electrode 606b. In a certain specific example, a 
gap 605 has width of face W of about 50 mils (about 1.27mm). Edge electrode 606a brings about the 
electrical installation to the light emission structure of a flat-panel display, edge electrode 606b brings about 
the electrical installation between the face electrode 603 and a common bus, and the edge electrode 607 
brings about the electrical installation to the electron emission structure of a flat-panel display further so that 
it may indicate in a detail by the following. 

Fig. 7 is a mimetic diagram on the front face of a top of a flat-panel display 700. Fig. 8 is a sectional view of 
the flat-panel display 700 seen along with the line 8-8 of Fig. 7. Fig. 9 is a sectional view of the flat-panel 
display 700 seen along with the line 9-9 of Fig. 7. A flat-panel display 700 equips a spacer 701-707, the face 
plate structure 720, the back-plate structure 730, and common-bus structure 723 list with the side- 
attachment-wall structure 724. The face plate structure 720 is equipped with the insulating face plate 721 
and the light emission structure 722. 

The back-plate structure 730 is equipped with a back plate 731 and the electron emission structure 732. 
In the example indicated, each spacer 701-707 is the same as a spacer 601 (Fig. 6). As shown in Fig. 7, a 
spacer 701-707 extends horizontally between the light emission structures 722 in the pixel line of a flat- 
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panel display 700, and juxtaposition. The light emission structure 722 demarcates the front face for a check 
by looking of a flat-panel display 700. The common-bus structure 723 is isolated from this front face for a 
check by looking in a longitudinal direction. The side-attachment-wall structure 724 surrounds the light 
emission structure 722 and the common-bus structure 723 in a longitudinal direction. 

As shown in Fig. 8, the side-attachment-wall structure 724 extends between the face plate structure 720 and 
the back-plate structure 730. The light emission structure 722 of the face plate structure 720 equips light 
emission ingredient 722a and a matrix section 722b list with conductive layer 722c. Conductive layer 722c 
extends on the outside of the outside boundary of the side-attachment-wall structure 724, and is connected to 
a power source 740. The common-bus structure 723 is equipped with insulating strip 723a and conductive 
bus layer 723b. In the one example, insulating strip 723a is formed in matrix section 722b and coincidence, 
and it secures that the thickness of insulating strip 723a and matrix section 722b becomes in general the 
same by that cause. In a certain specific modification, insulating strip 723a and matrix section 722b are 
formed from polyimide resin, and have thickness [ of about 2 mils (about 0.05mm) ] T. Furthermore, 
insulating strip 723a has width of face W of about 50-100 mils (about 1.27-2. 54mm). Moreover, the 
conductive layers 722c and 723b and ** formed in coincidence are good. The thickness of the conductive 
layers 722c and 723b can be disregarded compared with the thickness of insulating strip 723a and matrix 
section 722b. Since insulating strip 723a and matrix section 722b have the in general same thickness, the 
conductive layers 722c and 723b are arranged from a face plate 721 at the same distance, and, thereby, make 
easy contact between the conductive layers 722c and 723b and a spacer 701-707. 

Furthermore, if Fig. 8 is referred to, a spacer 707 will equip a body 757, edge electrode 767a, and a 767b list 
with 768 and the face electrodes 777 and 778, and will equip a list with a gap 755. A spacer 707 is 
connected between the face plate structure 720 and the back-plate structure 730 so that conductive layer 
722c of the light emission structure 722 contacts edge electrode 767a, and conductive bus layer 723b of the 
common-bus structure 723 may contact edge electrode 767b and may contact the edge electrode 768 of the 
electron emission structure 732 of a back plate 730 further. A gap 755 insulates the edge electrodes 767a 
and 767b electrically. The face electrode 777 is electrically connected to edge electrode 767b so that it may 
be illustrated. Each remaining spacer 701-706 is connected like a spacer 707. Although not shown by Fig. 8, 
it will be understood that the upper part of a spacer 707 can engage with the spacer supporting-structure 
object on the face plate structure 720. Such a spacer supporting-structure object is not illustrated in order to 
show drawing clearly. However, such a spacer supporting-structure object is indicated by the United States 
patent application 08th of the United States patent application 08th of January 31, 1994 application of the 
coincidence connection which makes an applicant the same, and November 21, 1994 application at a No. 
188 or 855 list / No. 343 or 074 at the detail, and is used as some of these specifications with reference to 
the whole. 

As shown in Fig. 9, each spacer 701-706 is equipped with the corresponding face electrode 771-776 in 
contact with the edge electrode 761-766 which corresponds the same with having described above to the 
spacer 707. Each edge electrode 761-766 contacts conductive bus layer 723b like a spacer 707. 
Consequently, conductive bus layer 723b realizes the common bus in contact with the face electrode 771- 
777. In the one modification, the conductive bus structure object 723 has die-length [ of about 8 inches 
(about 20cm) ] L. 

When the line of the electron emission component of the electron emission structure 723 carries out electron 
emission in the direction shown by the arrow head 780, a spacer 701 is the first spacer which the conditions 
in which a charge is accumulated produce in a spacer 701-707. However, it connects with the face electrode 
771-777 in common through conductive bus layer 723b, and since the effective capacitance of a spacer 701 
increases, are recording of the rapid charge to a spacer 701 is prevented. When the charge accumulated on a 
spacer 702-707 also connects the face electrode 771-777 common- to conductive bus layer 723b, it decreases 
similarly. 

The 4th example Fig. 10 is a mimetic diagram of a flat-panel display 1000 according to another example of 
this invention. This example can use the above-mentioned example according to an individual like the 3rd 
example, combining the 1st and 2nd above-mentioned examples. Since the flat-panel display 1000 shown in 
Fig. 10 is the same as the flat-panel display 500 shown in Fig. 5, the reference number with the same, same 
component in Fig. 5 and Fig. 10 is attached. Furthermore, Fig. 10 is equipped with the external capacitor 
1010 connected between a common bus 504 and a gland 101 1. A capacitor 1010 makes the effective 
capacitance of a spacer 501-503 increase, and increases further the charge time constant about a spacer 501- 
503 by that cause, and it prevents charging these spacers quickly. 

Fig. 1 1 is a mimetic diagram on the front face of a top of a flat-panel display 1 100 according to the example 
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of this invention. Fig. 12 is a sectional view of the flat-panel display 1 100 seen along with the line 12-12 of 
Fig. 11. Since the flat-panel display 1 100 is the same as a flat-panel display 700 (Fig. 7 - Fig. 9), the 
reference number with the same, same component in flat-panel displays 700 and 1 100 is attached. 
Compared with the component of the above-mentioned flat-panel display 700, a flat-panel display 1 1 00 is 
further equipped with the common-bus extension material 1 101 in contact with conductive bus layer 723b of 
the common-bus structure 723. In the one modification, the common-bus extension material 1101 and 
conductive bus layer 723b are manufactured as a component which makes one (refer to the 12th Fig.). The 
bus extension material 1101 extends along with a face plate 721 even on the outside of the outside boundary 
of the side-attachment-wall structure 724. The external capacitor 1010 is connected to the bus extension 
material 1 101 in the point of the outside of the outside boundary of the side-attachment-wall structure 724. 
Thus, the face electrode 771-777 is connected to the external capacitor 1 101. This makes the capacitance of 
a spacer 701-707 increase, and prevents accumulating a charge quickly on these spacers. 
The 5th example Fig. 13 is a mimetic diagram of a flat-panel display 1300 according to still more nearly 
another example of this invention. The above-mentioned example can be used for this example according to 
an individual like the 3rd and 4th examples, combining the 1st and 2nd above-mentioned examples. Since 
the flat-panel display 1300 is the same as a flat-panel display 500 (Fig. 5), the reference number with the 
same, same component in Figs. 5 and 13 is attached. Furthermore, Fig. 13 is equipped with the capacitor 
1310 connected between a common bus 504 and a voltage source 1 3 1 1 . A capacitor 1310 makes the 
effective capacitance of a spacer 501-503 increase, the charge time constant to a spacer 501-503 is made to 
increase by that cause, and these spacers prevent being charged quickly. 

Fig. 14 is a mimetic diagram on the front face of a top of a flat-panel display 1400 according to the example 
of this invention. Fig. 15 is a sectional view seen along with the line 15-15 of Fig. 14, and Fig. 16 is a 
sectional view seen along with the line 16-16 of Fig. 14. 

Since the flat-panel display 1400 is the same as a flat-panel display 700 (Fig. 7 - Fig. 9), the reference 
number with the same, same component is attached. 

A flat-panel display 1400 is equipped with the capacitor structure 1310 formed on the inside front face of a 
face plate 721. As shown in Fig. 14, the capacitor structure 1310 is arranged in the location of the common- 
bus structure 723 (Fig. 7), and the same location on the outside of the front face for a check by looking of a 
display 1400. 

As shown in Figs. 15 and 16, the capacitor structure 1310 equips the 1st conductive plate 1301 and dielectric 
layer 1302 list with the 2nd conductive plate 1303. In the example illustrated, the 1st conductive plate 1301 
makes conductive layer 722c of the light emission structure 722, and one. That is, the 1st conductive plate 
1301 and conductive layer 720c are deposited on coincidence in order to form the continuation layer of a 
conductive ingredient. The dielectric layer 1302 is a layer of the polyimide resin which has die-length [ of 
about 8 inches (about 20cm) ] L in about 2 mils (about 0.05mm) thickness T and an about 50-100 mils 
(about 1.27-2. 54mm) width-of-face W list. The 2nd conductive plate 1303 is deposited on the bottom front 
face of the dielectric layer 1302. the thickness which resembled a plate 1301 and 1303 lists and combined 
the dielectric layer 1302 is chosen so that it may become equal to the thickness which combined matrix 722b 
and conductive layer 722c of the light emission structure 722. Consequently, both the semi-conductor 
structure 1310 and the light emission structure 722 form the good electric contact to a spacer 701-707. 
The dielectric layer 1302 forms a capacitor in the 1st and 2nd conductive plate 1301 and 1303 lists. The 1st 
conductive plate 1301 of this capacitor is connected to a voltage source 1311 through conductive layer 722c 
(Fig. 15) of the light emission structure 722. The 2nd conductive plate 1303 of this capacitor is connected to 
the face electrode 771-777, and it is made for the face electrode 771-777 to extend in juxtaposition from the 
2nd conductive plate 1303. The capacitance of the capacitor structure 1310 is determined as thickness (T) 
and a cross-section (LxW) list with the dielectric constant of the dielectric layer 1302. These parameters can 
be changed and the capacitor structure 1310 which has desired capacitance can be formed. In the example 
indicated, the capacitor structure 1310 has the capacitance in the range of about three to 6 nF. 
The 1st conductive plate 1301 is not connected to conductive layer 722c of the light emission structure 722 
in the another modification of this invention. Instead, the 1st conductive plate 1301 is pulled out by the 
outside of the outside boundary of the side-attachment- wall structure 724 (see the extension material 1 101 
of Fig. 1 1), and is connected to a grand voltage source. 

The 6th example Fig. 17 is a mimetic diagram on the front face of a top of a flat-panel display 1700 
according to another example of this invention. A flat-panel display 1700 is equipped with two or more 
spacers 1701-1705 arranged at right angles to a pixel line (not being at juxtaposition). A broken line 1710 
expresses one of the pixel lines of these. In the location which adjoins the pixel line by which each spacer 
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1701-1705 was activated, it is charged as the pixel line of a flat-panel display 1700 is activated. For 
example, when the pixel line 1710 is activated, a spacer 1701-1705 comes to be charged in location 1701a- 
1705a. 

Fig. 18 is isometric drawing of a spacer 1701. The spacer 1702-1705 is the same as a spacer 1701. A spacer 
1701 equips the body 1711 of a spacer, and edge electrode 1712-1713 list with the face electrode 1714. The 
various components of a spacer 1701 are the same as the component of the spacer 601 described above in 
relation to Fig. 6 in general, the face electrode 1714 — the height of a spacer 1701 — it is arranged in general 
in the mid-position, and extends in juxtaposition in general with the edge electrodes 1712 and 1713 along 
with the die length of the body 711 of a spacer. 

When put to a charge with a certain specific excessive location which met a spacer 1701 like location 1701a, 
the face electrode 1714 distributes this charge along with the die length of the spacer 1701 as shown by 
arrow heads 1721 and 1722 (and dissipation). 

It comes to be carried out. Therefore, in the location which adjoins the activated pixel line, an excessive 
charge is not accumulated along with a spacer 1701-1705. 

Although this invention has been indicated in relation to some examples, this invention is not restricted to 
the indicated example and it will be understood by this contractor that the various examples of modification 
considered to be clear can be realized. The common-bus structure 723 and the capacitor structure 1310 can 
also be manufactured on a face plate in a back-plate list. 
Therefore, this invention is limited by only the following claims. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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[Drawing 4] 



FIG. 3 
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[Drawing 5] 
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[Drawing 7] 
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[Drawing 12] 
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[Drawing 13] 



http://www4jpdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2/1 6/2006 



JP,2002-515133,A [DRAWINGS] 



Page 14 of 19 



CO 

1 1 



rO 



0 



cvi 
CD 



o 

uO~ 



— 



ro 
O 



LO 



51 



s 



CD 



LO 



7^' 



-t> 



ro 



[Drawing 14] 
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[Drawing 16] 
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[Drawing 18] 
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